7.
Transverse One of the most promising techniques for producing metal matrixgraphite fiber composites is by liquid-metal infiltration of a multifilament fiber bundle. By this process, composite wire is produced that has a diameter that depends upon the number of fibers in the initial bundle. For instance, Thornel 50, which is a rayon-based, R-strand yarn that consists of 11,520
filaments, has a final wire diameter of 0.06 in. (approximately 1.5 mm).
These wires can be consolidated into structural shapes by various processes, including diffusion bonding, liquid-phase hot pressing, sintering, and brazing.
The technology of consolidation has been advanced to a point where the fabrication of relatively large structural shapes cai: be Achieved. Examples of fabricated shapes are shown in Figs. 1 through 4, " ,cluding a 0. 25-in.
("-6.4 mm) plate ( Fig. 1) , a 0.75-in. (19-mm) thick bar ( Fig. 2) , 10-in.
(254 mm) square panels (Fig. 3) , and angles (Fig. 4) .
The mechan;cal properties of the composite wire have been obtained consistencly in the range predicted by the rule of mixtures (ROM). However, the attainment of rule-of-mixtures properties for consolidated wire has been less frequent. The properties of consolidated composites depend upon the fabrication parameters of both the infiltration and consolidation processes.
For example, increasing the rate at which the fiber is drawn through the molten aluminum bath (draw rate) can increase the strength of the final consolidated composite by 25 percent.
The most successful consolidation technique developed thus far is liquid-phase hot pressing in which wires are bonded under pressure at temperaturcs above the solidus in the two-phase, solid-liquid state. Extensive In this investigation, the mechanical properties of composite materials processed by two techniques have been examined. Technique A is a shorter time, higbr temperature, lower pressure process, while Technique D is a longer time, lower temperature, and higher pressure process. In addition to the effects of time, temperature, and pressure, the impact of aluminum alloy foils (fillers) utilized in the consolidation methods must be considered.
The foils are inserted between planes of wire to provide a uniform load distribution among the wires during pressing, thereby minimizing mechanical damage to the fibers. The composite materials used in this program are listed in Table 3 along with the pertinent matrix alloy, filler alloy (if any), volume fraction of fiber, consolidation method, wire lay up, and form and size of the final product. A variety of composites was studied that contained fiber fractions ranging from 22 to 34 percent and had two cross-ply wire, lay-up geometries. The final forms of the consolidated composite were 0. 25-in.
(6.4 mm) thick square bars and 0. 25-in. (6.4 mm) thick plates. The precursor wire properties of these composites are given in Table 4 . -ii- )( 
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AIII.
TEST METHODS
Tensile tests were performed on 4-in. (100 mm) long specimens machined to the configuration shown in Fig Table 5 . The materials identified by number are those identified similarly in Table 3 . The two processing methods compared in Table 5 
B. COMPRESSIVE AND TRANSVERSE TENSILE PROPERTIES
The compressive properties of 201, ZOZ, and 6061 aluminum matrixgraphite fiber composite materials are presented in Table 6 . Except for the 6061 matrix composite, the compressive strengths of these materials are Transverse tensile properties were determined on two matrix-alloy composites, and the rcsults are summarized in Table 7 . The range of scatter in the 6061 matrix composite is considerable in the high cycle area. In this range, a number of 6061 specimens failed at stresses comparable to those withstood by the aluminum-boron composites.
This scatter can be attributed partially to the fact that the minimum cross section ef the specimen helped to confine the fracture to a more restricted section of the specimen length. However, since all fractures were not confined to the minimum cross section, a large variation in fatigue strength seems to have existed along the reduced area of the specimen. It appears, from scanning electron microscopy on the failed specimen, that the fatigued portion of the specimen is more prevalent in areas consisting primarily of matrix material, while the tensile overload region consists of both fiber and matrix regions. In specimens where the fatigue area appears to be in a region of fibers, the fatigued surface is usually near a void in the matrix.
D.
FLEXURE fabrication. In the case of aluminum-graphite composites fabricated by liquid metal infiltration, the large difference in thermal expansion coefficients between the aluminum matrix and the graphite fiber presents a potential residual stress situation. The appearance of two distinct slopes during the initial elastic loading of some of these composites suggests that such residual stresses might indeed be present. The dual modulus attendant to certain composite materials seems to disappear after the initial elastic loading.
In order to eliminate any uncertainties in Young's modulus for these composities, dynamic modulus measurements have been made on a number of composite materials and compared with the static Young's modulus values determined by tensile testing. The results of this comparison are shown in Table 10 for both unidirectional and cross-ply composites. £he modulus determined by both methods appears to be similar for the cross-ply, foil- 
